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Abstract: In this study, the capture efficiencies and catch rates of three different traps were compared for the blue crab Callinectes
sapidus in Beymelek Lagoon, Antalya, Turkey. All gear was used simultaneously and in the same habitats. The mean catch per unit
effort (CPUE) was determined to be significantly higher for hoop nets than for traps. Gear effectiveness was examined by comparing
CPUE (CPUE as number of crab per trap per haul, and g per trap haul), mean weight of individual crabs, catch composition and
width frequency distributions of the blue crab for each gear.
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Beymelek Lagün Gölü’nde Mavi Yengeç (Callinectes sapidus Rathbun 1896) Avc›l›¤›nda Üç
Farkl› Tuza¤›n Karfl›laflt›r›lmas›
Özet: Bu çal›flmada, Beymelek Lagün’ünde (Antalya, Türkiye) üç farkl› tuza¤›n mavi yengeci yakalama etkinli¤i ve av oranlar›
karfl›laflt›r›ld›. Tüm av araçlar›, ayn› ortamda ve efl zamanl› kullan›ld›. Ortalama birim güç bafl›na av›n (CPUE), pinterde tuzaklardan
önemli miktarda fazla oldu¤u saptand›. Her av arac›n›n mavi yengeç için verimlili¤i, CPUE ( her çekiflte birim tuza¤›n yakalad›¤›
yengeç say›s› ve her çekiflte a¤›rl›k ve yakalanan yengeç olarak CPUE), bireysel yengeç a¤›rl›¤›, av kompozisyonu, en frekans da¤›l›m›
karfl›laflt›r›larak incelendi.
Anahtar Sözcükler: Tuzak, pinter, mavi yengeç Callinectes sapidus

Introduction
In Turkey, from the eastern side of the Mediterranean
Sea to the Black Sea, blue crab Callinectes sapidus
(Rathbun 1896) of economic value occur primarily in
coastal seas and lagoons. The blue crab is mainly caught
by traps, beach seines and by other fishing gear such as
gill-nets, or as bycatch or discards from trawls (1).
Artüz (2) reported that the blue crab was introduced
artificially between 1935 and 1945 to the northern
Aegean Sea, and gradually came to occupy the Turkish
coasts in the northeastern Mediterranean. Enzenrob et al.
(3) reported the occurrence of the blue crab in 15
lagoons of the Mediterranean coastline of Turkey and a

large well-developed blue crab population exists in
Beymelek Lagoon.
The use of traps has been found to be an easy method
of catching crabs and has been employed by several
researchers (4-7). Despite the long history of trap
fisheries worldwide, and the common use of various traps
in research, relatively little is known about the
effectiveness of traps on the blue crab. Widely observed
in the seas, lagoons and brackish waters of Turkey, the
blue crab Callinectes sapidus is mainly caught in
traditional traps and by other fishing gear such as gillnets, or as bycatch or even discard from trawls.
This study aims to determine which gear is more
effective for catching blue crabs in Beymelek Lagoon.
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Materials and Methods
Beymelek Lagoon is located on the Mediterranean Sea,
Demre, Antalya (Figure 1).
Trap material
One hoop net and two collapsible traps were used and
all operate, by guiding a crab through an entrance and/or
funnels that facilitate ingress but not escape. All are
passive gear and are widely used for catching blue crabs.
The primary differences between these gears are as
follows: hoop nets have a leader net, and one of the traps
has funnels different from the other, which has an
opening only. All equipment was fabricated with 13 mm
knot-to-knot mesh nylon multifilament net by fishermen.

The trap is cylindrical and hooped and is covered by a
nylon net. The trap is 180 cm in length and 50 cm in
diameter. Six plastic reinforced metal hoops were used in
this trap. The first hoop was a horseshoe-shaped frame
and the entrance, which is 50 cm in diameter and
narrows to 20 cm, is shaped like a funnel. It has one
other funnel shaped non-return device between the 4th
and 6th hoops. A unit trap was attached to the other by a
leader net as shown in Figure 2. The end of both units
were fastened before deployment. Crabs captured in the
traps were removed by detaching (unfastening) and
pouring the contents through the opening created.

Methods

1- Collapsible traps
Two traps, a collapsible ellipsoid trap (CET) and a
collapsible box type trap (CBT), were constructed from
net and plastic reinforced with metal of a similar size to
those employed by commercial crab fisheries in Japan
(Figure 2) (8). The CET has two opposite funnel-shaped
24 cm entrances and is 68 cm in length. Crabs enter the
trap through the funnels. The CBT is 62 cm in length and
has two side entrances with 44 cm openings, with spaced
1-2 cm gaps so that the crabs enter.
2-Hoop nets-traditional traps
Traditional traps are operated in rivers, lakes and
lagoons around Turkey. A previously used small fish and
crustacean trap was modified in order to better catch blue
crabs (Figure 2).

The investigation was carried out from May to
September 2000. In the initial comparison of the
effectiveness of the two types of traps and hoop nets, 12
in one set were attached to each other 1 m apart, and the
order of the traps set was varied randomly. Each set of
traps was deployed at depths of about 1.5-2 m in each
site, which were also randomly selected in Beymelek
Lagoon.
All traps were used simultaneously to sample blue
crabs in this study. None of the traps contained bait. The
traps and hoop nets were left overnight and the sampling
effort consisted of 36 gear-nights, and 108 gear-nights
per month. Sampling was continuous over a month,
weather permitting.
Figure 1.
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Diagram of a collapsible ellipsoid trap (CET) (A), a collapsible box type trap (CBT) (B) and a hoop net used to sample blue crab in Beymelek
Lagoon, Antalya.

All captured crab samples were enumerated, grouped
by site according to gear type and measured by carapace
width (CW) and total weight within 0.5 mm and 0.1 g
precision, respectively.
Catch rates and the sizes of blue crabs were compared
between the three gears. Catch per gear of legal and nonlegal size blue crabs was also determined.
Differences in catch rates among gear types were
determined using analysis of variance (ANOVA), and
CPUE differences for each gear type were evaluated using
Duncan’s multiple range test (9).

Results
During the six-month study period, 648 traps and
hoop nets (216 traditional hoop nets, 216 CBTs and 216

CETs) were set and 560 blue crabs were caught. The
crabs in the hoop nets were larger (mean CW 13.94 cm,
range 7.2-18 cm, N = 363) than those in the two traps
(for CBT mean CW 12.11 cm, range, 5.1-18.1 cm, N =
113; for CET mean CW 13.33 cm, range 8.4-16.4 cm, N
= 84). The catch of hoop nets was 3.2 times greater than
for CBT, 4.3 times greater than for CET and the catch of
CBT was 1.3 times greater than for CET.
Five hundred and four of 648 (77.7%) gears caught
at least one crab. The mean CPUE for blue crabs was
significantly higher (1.26 crabs per trap-night-1) for
traditional hoop nets than for the two traps. Catch rates
were highly variable, as indicated by the coefficients of
variation (Table 1), and significantly higher for the hoop
nets (64.8%) than for CBT (20.2%) and CET (15%).
Mean weight per gear was greater for hoop nets than for
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Table 1.

Means and coefficients of variation (CV) of catch per unit
effort (CPUE) for blue crab caught with hoop nets and two
traps in Beymelek Lagoon, Antalya.
Number of gear set

CET
CBT
Hoop nets

216
216
216

CPUE

CV

0.29
0.39
1.26

12.3
7.8
109.9

do not need to be hauled within short time limits, but can
be left for several days, e.g. when the weather is bad, and
the catch will still be in good condition. Operating
expenses are fairly low. With increased demands for
responsible fishing, traps may gain importance in the
future owing to their selective characteristics and their
advantages of mode of operation (10). Moreover, an
advantage of gear like hoops or trap was that young or
ovigerous female crabs can be set free in their habitat
immediately after capture.

CET and CBT (Table 2). Although the blue crabs caught
in all gear types encompassed similar size ranges, crabs of
various size categories were caught at different
frequencies in each type of gear (Figure 3).
Table 2.

The trap methods used in this study were operated to
minimize the masking by other variables of catch
differences due to the gear themselves. All gear types
were spaced as far as possible apart to minimize
interaction. A comparatively higher CPUE with hoop nets
suggests that for catching blue crabs hoop nets could be
used more efficiently than the two traps. As reported by
Muoneke et al. (11), the capture efficiency of passive gear
depends on a variety of factors including species, habitat,
size and behavior and gear attributes. Thus, because the
deployment methods of the two traps and hoop nets
were similar and were used in the same habitats, they
caught blue crabs of similar size, they did so at different
proportions. The variation in catch rates may be
associated with differences in the gear. As we used similar
net materials and placed both types of gear in similar
areas, it is likely that most of the variation in CPUE
stemmed from differences in design (shape, funnel type),
gear volume, and area of the substrate covered by the
gear. Munro (12) observed that larger pots had a higher
catch rate, owing to the fact that escape from pots is
inversely proportional to the area within which the fish
are contained. Munro et al. (13) and Luckhurst and Ward
(14) reported that there is often great variation in

Total numbers and mean weights (g) of blue crab caught
with hoop nets and two traps in Beymelek Lagoon, Antalya.
Number of
gear set

CET
CBT
Hoop nets

216
216
216

N

Mean
weight

SD

84
113
363

138.5
115.8
162.3

72.18
66.46
49.63

According to the legal blue crab carapace width (7 cm)
determined by the Fisheries Circular No. 34 of the
Ministry of Agriculture and Rural Affairs, sublegal CPUE
by number was significantly higher in CBT (10%) and
CET (7.1%). Legal blue crab CPUE was highest (99.1%)
in hoop nets.

Discussion
Trap fishing is a relatively simple fishing method that
has been used traditionally by fishermen all over the
world to lure and catch aquatic animals. Traps have
several advantages compared to other fishing gears: they

Figure 3.
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catches between pots, and fish already at or inside the pot
may attract other fish in the area. Munro et al. (13)
suggested that the high between-pot variability in catches
may be largely due to conspecific attraction. Crossland
(15) found that the efficiency of pots was a function of
pot size. Collins (16) compared three fish pot designs and
found that the largest was the most effective. Wolf and
Chislett (17) found that larger pots resulted in higher
catch rates. Wheaton and Lawson (6) pointed out that
larger pots might not only have a lower escape rate but
the greater visual outline of larger pots might also attract
more fish than smaller pots. On the other hand pot gear
does not damage the catch unless the animals injure
themselves trying to escape or because of cannibalism
(6).
The reason for the lower CPUE of the CBT is possibly
that the large entrance may be used to escape from the
trap. The CET had the smallest entrance in our study.
Whitelaw et al. (18) reported that in pots with large
entrances, the catch declined after 3 h soak time,
indicating a significant escape rate. Therefore, the design
of the entrance may be the critical factor for escape rates.
However, escape rates from some pots may be negligible
according to the design of the entrance (19).

two trapsts tested in capturing blue crabs. Even though
hoop nets were more labor intensive than the others,
because they catch the crabs undamaged allowing them to
be sold live, it may be suggested that hoop nets be
considered for use by blue crab fishermen. Future
subjects to study include the use of different netting
materials, such as reinforced or thicker net fiber or mesh
sizes, and entrance size. A structural advantage of hoop
nets is the leader net that allows crabs to easily enter
through the funnel. On the other hand, the advantages of
the two traps tested are that they require less labor to
free enmeshed crabs from a net or entrapped crabs from
a trap. With regards regulating stocks of blue crab by
legal catch size, the most appropriate gear was the hoop
net. Although all traps and hoop nets target the blue crab,
the simple design, operation and efficiency of hoop nets
make them more effective. Hoop nets, therefore, seem to
be more appropriate for collecting blue crabs.
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In conclusion, the results of this study show that
traditional hoop nets are more effective than the other
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